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INTRODUCTION 

Ambient a i r  i s  monitored for airborne particulate matter by a network of 

49 a i r  sampling stations located both on and off the Rocky Flats  Plant 

s i t e  

a known volume of a i r  through a standard f i l t e r  The a i r  samplers are o f  

a Rocky Flats design which i s  described i n  Rockwell Engineering Drawings 

27261 1 through 27261 6 The high volume samplers operate continuously 

a t  a volume flow rate o f  approximately 19 l/sec (40 ft3/min) and particu- 

lates are collected on a 20 X 25 centimeter (8 X 10 inch) Oelbag 

Microsorbang f 11 ter  medium 

Each of the a i r  sampling stations contains a vacuum pump that draws 

Airborne particulates i n  ambient a i r  are sampled continuously a t  23 

locations within and adjacent to the Rocky F lats  exclusion area (Figure 1) 

The sample f i l t e r s  are collected weekly and analyzed fo r  total long-lived 

alpha act i v i ty  (TLLa) 

exceeds a Plant guide value o f  0 01 pCi/m3 a specif ic  plutonium analysis 

is  performed 

composited and analyzed biweekly f o r  plutonium Figure 1 identif ies  these 

samplers 

- - _  - - 

I f  the TLLa concentration fo r  an ambient a i r  sample 

On a routine bas i s ,  f i l t e r s  from 9 o f  the 23 samplers are 
b 

Since the TLLa concentrations have h i s to r i ca l l y  been considerably higher 

than the plutonium concentrations a t  the nine samplers analyzed for both 

parameters 

alpha part ic le emitters 

pated 

daughter nuclides would comprise a major portion of the total alpha act iv i ty  

The data  might indicate the relative proportion o f  man made radioactivity 

(plutonium and americium) to the total measured radioactivity 

i t  was decided to measure the contributions made by other 

Although a total ac t i v i ty  balance was not antici- 

it was assumed that act iv i ty  from natural uranium thorium and their  
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FIGURE 1 Location o f  Onsite Ambient A i r  Samplers 
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METHODS 

F i1  ters were selected from samplers S 3 S-14 S-23 and S-24 (Figure 1 ) 

during the months o f  April May and June fo r  the years 1978 and 1979 

This process yielded over 100 individual f i l t e r  papers I n  order to 

reduce the analytical costs f i l t e r s  were composited by each month to  

y ie ld  a total of 24 samples o r  12 samples f o r  each year The composites 

were sealed in  envelopes and given numbers relating to the sampler location 

i e 3 1 through 3-3 14-1 through 14-3 23-1 through 23-3 and 24-1 through 

24 3 

random numbers 

These numbers were then given bl ind numbers selected from a table of  

The samples were submitted fo r  analys is  to the Radiological and Environmental 
- ___ _ _  - - - 

Sciences Laboratory (RESL) of the Department o f  Energy (DOE) and to the Los 

Alamos National Laboratory (LANL) contractor to  the DOE RESL employed a 
232Th 230Th sequential radiochemical procedure for  the analys is  o f  226Ra 228Th 

238u 23 5” 234u 239+24OPu 238Pu and 241h Blank samples were a l so  analyzed 

and the results  were subtracted from the sample values 

different types of procedures fo r  the analyses performed by that laboratory 

Plutonium and americium were determined by alpha spectrometry following chemical 

separations 

LANL used several 

Uranium isotopes were measured by delayed neutron assay after 

reactor irradiation 

by using the 239Np from 238U and the 143Ce f i s s i on  product from 235U 

The isotopic rat ios  of  uranium isotopes were determined 

Thorium 

and radium isotopes were not measured by LANL 
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RESULTS 

The resu l t s  of the analyses o f  the sample f 11 te r s  were summarized and 

are presented in Table I 

per sample 

Curies per cubic meter was not followed because a l l  comparisons are made 

between amounts o f  each nuclide present on each f i l t e r  paper 

o f  a i r  pul led through the fil ter  i s  a c m o n  denominator f o r  each f i l t e r  

sample 

Data are reported a s  picocuries of each nuclide 

The normal procedure o f  reporting concentrations i n  pic0 

The volume 

Since LANL d id  not analyze the samples for radium o r  thorium an attempt 

was made to estimate the amount of each nuclide present 

uranium plus daughter product analyses by RESL it  was determined - that 226Ra 
238" 

230Th and 234U were present in almost equilibrium amounts to the parent 

Therefore 

Based on the 

the LANL-analyzed samples were assigned daughter-nucl ide 

quant i t i t ie s  equal t o  the measured 238U Evaluation of r a t i o s  of  232Th 

to 238U i n  samples analyzed by RESL show an average r a t i o  o f  1 15 This  

r a t i o  was used to calculate the amounts of 232Th and 228Th i n  the LANL 

samples 

The total o f  the analyzed radionuclides i n  each f i l t e r  sample i s  given in 

Table I 

total a c t i v i t y  and the percentages and shown in  Table I. 

summarized i n  Table I 1  

The sum of plutonium plus americium a c t i v i t i e s  was divided by the 

These data are 
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TABLE I1  

Station 

s 3  

S-14 

S 23 

S 24 

Comparison of  Plutonium and Americium to Total Measured 
Act i v i ty  Ratios (pCi/sample) 

Pu + Am/ 
Pu + Am To ta 1 Total X 100 

Range Avg Range Avg Range Avg 

0 72 3 22 1 65 8 23-32 7 16 9 6 9-39 2 14 0 

0 9 0 3 3 8  1 6 6  4 0 2 2 3 5  1 1 3  1 0 4 - 2 5 4  1 5 8  

0 67-2 09 1 17 2 70 8 04 5 24 11 9 35 8 23 3 

0 35 2 89 1 36 2 52- 9 19 6 08 14 1-34 4 21 8 

Another evaluation o f  the analytical data was performed us ing the measured 

amounts of plutonium americium uranium thorium and the total amount o f  

daughter products o f  the l a t te r  two 

uranium and thorium have re la t i ve ly  short h a l f  1 ives and sOmF are-gzes- 

I t  i s  

on f i l t e r  paper 

the sample i s  processed i n  the laboratory 

could not be determined i n  the f i l t e r s  it i s  reasonable to assume that 

most if not a l l  are present i n  ambient a i r  To determine the total 

a c t i v i t y  o f  uranium p lus  daughters the uranium value was multipl ied by 

eight and the thorium value was multipl ied by s i x  to calculate the total 

a c t i v i t y  o f  thorium and its daughters 

par t i c le  emitters i n  the two natural ser ies  

Some o f  the daughter products o f  

therefore impossible to maintain equilibrium i n  a sample collected 

These short  l i v ed  and/or gaseous products are gone before 

Although these daughter products 

This accounts f o r  a l l  the alpha 

A summary of these calculat ions plus plutonium and americium ra t i o s  s imi lar  

to those i n  Table I i s  presented i n  Table I11 
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TABLE I11 

Station 

s 3  

S 14 

S 23 

s 24 

Comparison of Plutonium P lus  Americium to Total Calculated 
Ratios (pCi/Sample) 

U Th Pu 4- Am 
Total* Total+ - Pu - Am To ta 1 Total X 100 

18 6 18 1 1 13 0 52 38 4 4 3  

12 0 10 1 1 4 2  0 24 23 8 7 0  

5 4  4 1  0 97 0 20 10 7 10 9 

6 8  4 5  1 24 0 12 12 7 10 7 
* Calculated by mu1 t ip ly ing  23811 ac t i v i t y  by eight 
* Calculated by multiplying 232Th ac t i v i t y  by s ix 

DISCUSSION OF RESULTS 

The resu l t s  o f  analyses from the four a i r  samplers taken f o r  s i x  months i n  

1978 and 1979 show-th~ plu€oTiu?K and TimerTcTu%iTomprKse a %mal r percentage 

of the total radioact iv ity i n  the a i r  adjacent to the Rocky F l a t s  Plant 

The minimum contribution o f  plutonium and americium was 14 percent i n  samples 

from sampler S-3 The maximum contr i  

bution o f  23 percent was from samples collected a t  sampler S-23 located 

south o f  the south security fence 

- - _ _  

located along the north security fence 

AI though the resu l t s  indicate s l i g h t l y  higher percentages o f  plutonium and 

americium i n  samples collected east and south of the Plant it  i s  not 

believed that contributions from the Plant are greater i n  these directions 

The absolute amounts o f  these two radioisotopes appear to be almost the 

same a t  a l l  four samplers with s l i g h t l y  higher amounts a t  the north and 

west samplers The amounts of uranium and thorium however appear to be 

s i gn i f i cant l y  higher west and north of  the Plant These conditions cause 

the percentages of plutonium and americium to be higher i n  the east and 
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south samples Similar but considerably lower percentages were determined 

by calculating the contributions made to the total radioactivity from a l l  

the daughter products of uranium and thorium 

a t  S-23 and lowest a t  S-3 was found as a resu l t  of  these calculations 

The same ranking o f  highest 

I t  i s  not unexpected that amounts of uranium and thorium are higher i n  the 

a i r  samples collected north and west of the Plant 

locations has sources fo r  particulates i n  the relat ively undisturbed s o i l s  to  

the west 

natural radioactivity 

area has been found to be equal to f i ve  parts per mi l l ion  which i s  more than 

twice background el sewhere and the thorium concentration averages - 13 parts -~ per 

mi l l ion  o r  three times normal 

i s  lower i n  uranium and thorium because adjacent surface ground areas have 

been disturbed and covered with structures 

The a i r  sampled a t  these 

These s o i l s  are known to contain greater amounts of 

The mean concentration of  uranium i n  s o i l s  i n  the 

The a i r  sampled east and south of  the Plant 

roads and paved lots 

Unpubl ished report C T I1 1 sley 
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